Lead is one of the most dangerous contaminants which has been released to the environment during many years by anthropogenic activities. Adsorption of Pb 2+ on vermicompost was studied at 11°C, 30 °C and 50 °C by using Langmuir and Freundlich models, that adequately described the adsorption process, with maximum adsorption capacities were 116.3; 113.6 and 123.5 μg/g for each temperature. The differences in FTIR (Fourier Transform Infrared Spectrometer) spectra of vermicompost at pH 3,8 and pH 7.0 in the region from 1800 to 1300 cm -1 were interpreted on the basis of carboxyl acid ionization that reduce band intensity around 1725 cm -1 producing signals at 1550 cm -1 ( a ) and 1390 cm -1 ( a ) of carboxylate groups. Similar changes were detected at pH 3.8 when ionic lead was present suggesting that heavy metal complexation occurs throughout a cationic exchange reaction. Vermicompost was applied to a soil where white bean plants were planted. After irrigation with lead nitrate solutions the uptake of lead was reduced to 81 % in leaves and stem, while the reduction in the roots was around 50 %. The highest accumulation of lead was found in the roots and the translocations seems to be limited by the presence off vermicompost in the soil.
INTRODUCTION
Lead is a heavy metal highly toxic to many organs of the human body, such as the nervous system, the kidneys, etc. Assenato et al. (1986) reported that Pb can decrease sperm counts increasing at the same time the prevalence of morphological abnormal sperm. Also, the absorption of Pb by crops, specially the accumulation in the edible parts, is of a great concern in many countries due to the possibility of entering to the food chain. These facts have made that lead received much attention as one of the most important chemical pollutants of the environment.
The industrial development and population expansion experimented by many Venezuela cities during the last decades have produced a significant increase of lead emissions, mainly associated to the combustion of gasoline containing Pb additives, in consequence, the environmental contamination have become increasingly serious, as was indicated by Fernandez and Ramirez (2002) , who reported Pb concentrations in urban soils between 5,000 and 13,000 μg/g, while Almeida et al.
(1999) quantified blood lead levels above 10 μg/dL in school age children. Remediation of polluted areas and the reduction of health risk have received much attention by environmental scientists including soil chemists, who had focused their work in the evaluation of organic and inorganic adsorbent materials for Pb immobilization in soils or removal from contaminated waters. Among these studies Lister and Line (2001) found that the Langmuir's model described the adsorption of lead by a vermicompost with a maximum absorption capacity of 39.3 mg/g. In a similar work, Serkar et al. (2004) showed that an activated carbon prepared from coconut shell can adsorb 26.50 mg/g of Pb (II) from aqueous solution following an endothermic reaction as derived from the thermodynamic functions.
On the other hand, Covelo et al., (2004) observed that the amendment with humified organic matter may reduced the soluble fraction of lead in polluted agricultural soils, which was explained on the basis of chemical processes of adsorption involving the oxygenated functional groups such as the carboxylates which acted as ligands for Pb 2+ to produce stable organometallic complexes (Piccolo and Stevenson, 1982 and Boyd et al., 1981) . Vermicompost with about 30 % of humified organic matter is produced by a special type of composting that uses earthworm, which feed organic residues from farming activities and the microorganisms in the digestive system transform proteins, carbohydrates, fats, nucleic acids, etc. in humus of gray to black colors, with high capacities for cationic exchange and for water adsorption. The molecular structure of vermicompost contains carboxylic acids responsible for the adsorption of heavy metals in a process that involve exchange of protons of weak organic acids for Pb 2+ ions dissolved in aqueous solutions. (Carrasquero and Flores, 2004) .
The purposes of this work were; firstly, to evaluate the effect of pH on the surface electric charge of a commercial vermicompost. Secondly, to determine the ability of the compost for reducing the Pb 2+ concentration in aqueous solution by using adsorption isotherm; third, to study the adsorption mechanism at a molecular level by evaluating the changes in the infrared adsorption bands of carboxyl acids and their conjugated bases. Finally, to establish the ability of the vermicompost for reducing the uptake of lead by a white bean plant (Vigna Sinensis var. Apure) growing in a soil irrigated with an acid lead solution.
MATERIALS AND METHODS
A commercial vermicompost was obtained from the locality of Guanayen, Aragua State, Venezuela. The chemical composition (on dry basis) was: Water, 50%. Organic matter 38%. Total nitrogen 0.8 %. Phosphorous, calcium and magnesium 1.2; 1.0 and 2.4 % respectively. Two kilograms of vermicompost were air dried for three days and sieved to 75 μm particle size.
Effect of pH on the vermicompost surface electric charge (Sposito, 1986):
Determination of point of zero charge (PZC): Fourteen plastic bottles with 2 g of vermicompost were arranged in two groups of seven bottles, the aliquots of acid, base and water were added as indicated in Table 1 . Suspensions were mechanically shaken for 1 h and the pH was measured (pH water ) using a Corning pH meter provided with a glass electrode. Then, one and two milliliters of 1 mol/L KCl were added to the first and second group respectively in order to have two ionic strengths. After shaking for 30 min the pH was measured again (pH KCl ). The value of pH, that represented an estimation of the sign and magnitude of surface electric charge, was calculated by subtracting pH water to pH KCl and plotted against pH water to obtain the PZC from the intersection of the curve with the ordinate axis.
Adsorption of potential determining ions: Acid and basic solutions were prepared in plastic bottles as indicated in Table 2 , the initial pH was measured (pH Initial ) and two grams of vermicompost were added to each solution. All suspensions were shaken for one hour and then the pH was measured again (pH final ). By using the mathematical definition of pH, the initial, final and adsorbed amounts of H 3 O + and OH -were calculated. The quantity of adsorbed ions was plotted against pH final and a new point of zero charge (pH°) was determined by the intersection of the curves with the ordinate axis, representing the pH condition in which the adsorbent can not retain neither hydroxyls nor H 3 O + ions. Two series were prepared by adding 0.5 and 1.0 mL of 1 mol/L KCl to evaluate the effect of solutions ionic strength.
Adsorption isotherms for Pb

2+
Fourteen plastic bottles which contained 200 ± 1 mg of vermicompost were arranged into two groups of seven bottles. Aliquots of 1000 μg/mL Pb(NO 3 ) 2 were added as indicated in Table 3 . The pH in all suspensions was set to 4 with 0.1 mol/L HCl and distilled water was added to make up 10 mL. 
